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tures, 65 well 8BS clgesification of defecis of macrostruc-

l
tures end fractures of bars snd blanks of dis or lhickness
from 40 mm (the smeller side) to 250 mm (the bigger side) :’
of ecross section.

Upon sgreement between the custcomer end s rAt
mothode for manufacturing the macrotempl X pleces l
. 4 o d
te be fractured which heve been this standar
¢ other
L be pertained t 1 e :
dections =nd nizes macrostructiyes 1N
these Cases méygegr with the standerd pieces of
- |
this stan ’ an standards or specificetions. Upon :
AELEE curtomsr with the supplier, th stondard !

sined to the steel made by the Continuous Ces-

The standards for certain kinds of the steel products
specify the necessity of the macrost ucture test, number
ardd places of cutiling test pleces out of the length of rel-
led plate, sizes of test pieces after re-forging &8s well as
rorme for permiszitle defects and 1ist of impermissible
ones,

The standard ' as Y8ken into account the requirements

0f the CMEA recomnendzilicns PC=3625-72 regarding standar-
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P The metal macrostructures are checked ©s follows:
- by etching of specielly prepered test pieces in
- acids, )
The method is based on the difference in etching
)
effecte on non-defective metzl and on aregs\hi\-

ing pore

i *8, segregation, non uniformd

tures =nd othar defects,

2ing those subjocied t

test pleces,

se®on the differences in {rac-

heving porcsity, flakes, overhes-

inge end those free of the defects,

quality of metal is checked by fracture test:

\ Instesd of checking the etched test pleces, if
it is stipulated in standsrds for this metsal
= In eddition to checking the etched test pleces,
to check classificetion of mecroc defects &8s well
as for research purposes.
»- 2 Tne macrosiructure c¢f csrbon structurs: steel (of

csrbon content upte 0.%) is not chocked by fracture

test,
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last pourings.
1f the stamp is absent, check any blanks of any
ingots;

b. Metsl of vacuum induction melting (BR shoulc
be checked with & eest plece taken from the
riser area of every irgot;

@. Metal of vacuum arc (BE ), electroun-be

plesme-arc (pg p) end electric sl tinge
- with test p'‘aces cut fron an o sponding
to the upper and lower ti one or two

vacoum - induction «

electric slag + vacuus arc
her, should be checked in complisnce
the recommendationz specified for the latter

A wf i
vl Lo RCotinio .

nen checking tne meltings sub diviidd into =everal
batches according tou the sizes,the test pieces are
Cul out of the blanks heving meximum sections, The
success of the test may be pertained tg all batches
of this melting having & smaller size az well as to
blanks having transverse dimensions which exceed
those under checking by 20 mm max,
The pleces to be tested for rev aling flskes ere
t-lecte? from any blanks after the whole evele of
coeling or hrat treatm nt of every baich melting

is over,
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the cooling conditiocns for the blanks of

-~

sections are similar, 4the tost plecen ure cut from

| the blanks belonging to these of maximum secticns in

this melting, The teast picces and templates are cut
gcross fibres with saws or gas cutting at & cdistance

of not les= then one diasmeter (side of sguere) from

" the bLlank edge,
In thos: cases when gas cutting 1s not
‘ | (specified by standards and specificationl) \gh§ t

piece is cut off right after rollin gifi when

‘ the blank is hot, The lenggmof t plece

should be at least fo 3P (sides of sguare)
I'he test pieces c.o und hegt treated toge~

1 gf the melting batch under check-

n

€5 are cut out of the middle part

‘ The mesnl 1 be checked for flskes:
! \ with longitudinsl templates and f:actures., In the
|
| latter cese, the transverse templates shcould be
\ \ notched, auinched and {.ra:tured.

| - by ultrascnic 63'.- diotection method,
| 2.9, The pleces 8o be tested for macrostructure are cut
out &8s spoified below:
2.5.1. The templates should be cut sc that the section
under checking is at a distance which prevents cffects
? cutting: heating resulting from cutting, crumbling

by pressz, saw snd so on,
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mEchining, facing, planning,

grinding., After the machining, the surface should

be smcoth and uniform, free of surioce overpeening

and grinding burn of metal. When arbitration tes-

ting ta-es place, the surfece roughness of the

- machined tenmnlates snould not exceed P,L~m GOST
v
| 2789-73.
| 2
2.7 Tne templates are ground at the metal \
BHN 325 max, (dia of impress.o 3.7 mm)
Waile t=sting o cteel alle inhomo=-
|
penity of at belng supplied
vhen hav 1es&, it's necessary te
} condutt g treatrent of test pleces
‘ en:
1
| 2.8, T ure test is performed on test pieces having
|
TR REVIT SR lengitudinal direction of i ¥,
If the fracture test must be carried out instund
of etching test, the test pleces having thr trans-
|
| \ vegse dircction of fibres are used; when testing
1
| ‘ by frscturing, the test pieccs having the longitu-
‘
|
dinal direction of fibres sre used in addition to
the checking of macrostructure,
2,8,17, To check & supplied blenk by fracturing cross
fibres (or teszt :feces from such blanks:), notching
according to one of the methods shown in drawing 2
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T 2 maximum speed and by e

trated load which prevents crunbllng

I Iracture formstd S €
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iracture slonp the fibres, special test

t "
cut or templates used after etching

macrost e t =
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side

ce of a defect but on r: Erse

the macrosectinn plane. The dept!
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for heat treatment of test pieces whil

mechanicel properties or herdness, and quinched
in water,
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cifications,

testing

= | No part bf these Drawings may
_ reproduced in any form withot
. fin  defocte, t ‘ . _..| prior permission in writing of
fprocurement, | . UFte the torperuture, Which .|, oFm.

velo

OF TEMFLATES
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To etch the templates, those tenks
should be used, which never rea

tions used for etehing .,

Sefore eéiching, the ¢ e hou
from dirt necessary,
The

n
r ch=ckiny or

with

ne T

&mcunt of the etehing aciuticn
Uw rate of decresse in concentration of

aci
Quring eteching.,

‘he ajprox'noate ancunt
be 3s fellows (in cuz)
100 - tor‘e‘ of the template area;
500 - for 100‘3;;01 the temnlate arva;
2000 - for 1000 cmz of the tepmrlate ares,

Frior to etchir,

the

and reased I
& in the etching baths should
a o

€t with each other by their sur-

shculd ensure

~

of the sclution should

upto 0 to BO' C, §

test pleces should be heated

*#.“to the solution temperstyre,

- A The recommended reagents and etching conditions
are specified in Ervendix 7, other resgents may
! { N
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e : e ——
} ="} - i /, i lﬂ
01 1w o meoun [seunse Ton ] GOS: 102432-75 ( JJ’

e ——et et . |

No_part of these Drawings may

The rezgents used should be clean, light, fre:
cf suspended particles and foam.
The eteching conditions should protect from for- |

mation of false defects,

adas having

a

A

A When unsing large ténks, test pleces

[

gimiler chepicsl compcositions may be etched simul

neously.
The time of etching should be 1

1imits recommended f{n appendix 1)
For slloved and acid-r o s3

for metal having anrea
wnile etching t oF- thout heating;

while eten ie eted solution.
SRETLY reveaies muo: tructure, w I0WS

it
imate &t raliabLycwhm. d% 18 compared with tie
A ¥

ting darker, false porosity is formed over the entire
surfece, becomes rough) the tests sre repeated with
the same test pleces, after thelr surface layers are
cut off to a depth of stleast 2 mm.

Sela After @ching in any reagent, the test pleces should

bé tloroughly rinsed in 8 rurning water and dried,

in thir case non metellic brushes are recoopended
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Torper eame
4 +« BAS

cales R, 2, 3, 3b, 4, 5, 6, 7. 8, 9.
.he st pleces of blanks of dimonsions fron | |

T4l to 25C me - ae per sceles Nla, 23, 3a, ks, Sa,

%7

layered crystallization in blanks of s=ize from 14

i to 250 mm sre estimsted @s per scales N7,

respectively. The light stripe (cong

\ c {ze GF
1 €I 5i2¢ 90 to 140 mm is e¢stimated
Whar estinsting th
tively increase e than 250 on)

GI" Qecregs

increass or dieroagse of b ! $
» CrossE sectilon to be checkdd, In thisg cose

'
the degrec of development of the defects is taken
irto sccount,

| bk, Ine degree of defects may be estimated both by

{ *nolé numbers and halv:.s (0.5: 1.5; and =0 on)
fumber 0.5 i€ ap:licadle for estimation of template

l fiructures, If the degree £ defects ie one and &

nelY or two times less thién thet of photopictures

£ abnndambe .
‘ lzngnrdes of firzt numbers §n corresponding
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| .,_‘ The depres D B
’ . <AE Cegrer of development of defects {n fractures
&nd on lonpitudingl macr emplates {s estimaied by ‘
comparison of their sppesrance with the photopictu~
‘ res cf specis - gresd
- | Fecisl sceles agresd betwesn the sSuppElie
an cusIomor.,
l 4 _ AR . 1
. while the metal sacrestructure is
| the plctures (during edbitratior iatter
should ieg ble, of trus 1d Db
. nsSpection of mucros
fectory, the rereated teats
the scope established by standsrds
| “tions are pivern, the roteated
| &t Taiai aa
=t 18 Teccmmended o he conducted according ¢
one of the plans specifiec below:
8. with doudled number of te=t pieces
.
| E. with test pieces of defec lve Llanks r (if
' 1 nks, or (if
ingo are morked euch) - frog defective Llanks,
v r det i - $
BIirr defective portion Blsnks ie sdditionslly
cut off;
,. C. Witlh test piices from adjacent blanks, after
SCing defective blsnks off
r C. With est eoesn o 4
‘ h te pleces from every ingot or blank,
When ¥ .5 iz ® T s Y
, ®n the csse 15 extremely important or {f the
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- .
| Jely ihe macrostruciure estimsticn results ere entered
| <N the test record and should specify the following:
, = Grade of steel;
|
= Heat no;
= Uesignation of staendard for supply;
\ | g N
-~
| — Enet4mn v
| =feiion and dimension of blank under check @
. '
= number and index of blank:
~ numbers o! difectiveness:
n - Centpral 1 reeiy;
TH = Feint 1ike non
ory
gr
g crus Elicrevs.
= intercrysizllite Cracks;
- layered crystellization:
- ’
= light stripe (contour)
fe=ctn 1001 stendsavA3
non standsrdized by scales ané¢ surface
f-C'E tvealed = -
‘ LS revealed on transverge temrlates recor-
ded in notes.
5.2 by
2.2, ihe meta) 1 3
) £ Quality certificate Specifies “"Suitable" or
C -~ .
| L
| Complies with reguirementsn
!
|
|
— — — = e —epp—————
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Inspection of chemical noneuniformity of steel
by method of prints, )
Method of sulphur print (Baumann print)
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To take the print slowing the distribution of sulphur
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and polished with emery paper N12 8 r T
6456-68, The {est pieces are ¢ 1 d from |
dust and greasy spots (it's ded to use the

denatured alcohol for t asing).

the high sulphurous

« When taking the %rr
(automaty N. template are preliminarily
t &

wipecd, wi

otton wool wetted in 5% solution of

p acid GOST 4204-66., 1In this case, the

prints are taken on a photographic paper of

the size which corresponds to that of the template

(unibron CGOSI 10752-64). The sheets of the paper

\g ts of the initial reaction are removed.
| ;;::’ he

are soaked for 5.8 min, i{n the light, in 5% soclution

of the sulphuric acid (GOST 4204-66). To remove the

excessive solution, the paper is slightly dried with

a filtering paper and put on the template surface

by the side of emulsion. The paper opposite side

is continuously rolled with a rubber roller or

cotton

wool till gas bubbles generated during reactions are

completely off,
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for 20 ¢t
@ inscription is made on the Jar.

The piints are taken at a temperature of about

200°C for 3 to 15 min, depending on the alloy and }
sulphur contents in the steel, The print is consi-

dered as prepared i{f the photographic paper gets

darker from light brown (if the steel {5 allowed |
and contains less sulphur) to dark brown (if the

steel is a carbon steel and has higher contents

of sulphur as well as phosphorus), at plac

L\
photographic paper is the darkest
with the amount of qﬂlvor su% neTated here.
The prepared print is % 1\ rinsed in the
flowing water rpoess with the hypo (the
solution Q osulphate GOST 4215-66)
an

where sulphurous inclusions are accumul

nutes, Then it {5 rinsed again,

%€ anotier print, the test piece surface iz
grounc off by atleast 0.3 mm,

Method of revealling the presence and accumulations
of lead (wraz: method).

The tenmplate surface is ground, degreased and put
into 10% sclution of the ammonium persulphate, The
template is being kept in till grey colouration is
obtained, then rinsed in the running water till tne
grey deposit is off, and dried, The bromide silver
photcgraphlic paper (uniBrom COST 10752-64) 1= damped
in the xsXxziax sodium thiodulphete GOBT 421566,

in the darkness, to remove the silver sulphates, In
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for reference. Actual Drawings
may be different and shall be

issued at the time"of procuremef{t
! I

No part of these Drawings may
reproduced in any form withot
| _prior permission in writing of
OFM.

2.2,

G

7 to 10 minutes, the paper is ovle rinszed in the
running witer and dried, Before the print is
taken, ths prepared photographic paper is soak-1

in 5%
(sodium hydroxide GOST 4328-66), for 5 to 7 miflites 6
then slightly dried with“e fi)tering paper 6

and W\t
\

with a

ajuesous solution of the caustic soda

on the test piece by the side of emulsi
close contact of the photographic p

test piece surface is ensured by

cotton wobl for 5 minutes ( id¥d the paper
remains at the same

p@

The prepared pgi s rsed in 5% solution
of sodi € T 2053-66 for 10 to 15
sec nd&l’h print is rinsed, driled, inscribed
n

ured if necessary. If the lead is present
e steel, the print is coloured in light brown
e

with dark spots at places of segregation, If

leac |s absent, the paper colour remains unchan-

gesble, To take anther print, the test pliece
surface {is prepared again,

The prints obtained according to the both methods
are compared witn the factory standard pieces or
by desceiption ana specifying the type of distri-
bution of the sulphur or lead. For example, uniform
or non-uniferm; shaped as a continuous square on

contour; in the axial or edge zones, etc.,

L]
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